I. INTRODUCTION
In mobile communication systems of next generation, the increase in capacity will be one of the most important requirements to be fulfilled. In order to improve the capacity in a DS/CDMA cellular system, which is basically limited by interference, known information on interfering signals can be employed to eliminate them at the base station. The optimum demodulator for signals that share the same channel in time and frequency, described in [ l ] , is based on a multiuser joint detection scheme. This optimum receiver is, however, too complex to be implemented in a real mobile communication system, since its grows exponentially in complexity as the number of simultaneous users to be detected increases.
0-7803-2742-XI95 $4.00 0 1995 IEEE An alternative scheme based on interference cancell ation techniques is presented here for a synchronous DS/CDMA cellular system, which employs Gold codes as spreading sequences. The use of quasi-orthogonal sequences as the Gold codes in a synchronous DS/CDMA system improves the performance obtained with an asynchronous access as a result of the good behaviour of these sequences in terms of periodic cross-correlation. Nevertheless, in a multipath environment, the quasi-orthogonality between users in the same cell is destroyed by the multiple propagation paths coming at the receiver. In order to keep on this quasiorthogonality, it is necessary to resort to a cancellation scheme that eliminates the interfering propagation paths, as shown in Fig. 1 . In this case, the complexity of the receiver only grows linearly as the number of simultaneous users within a given cell increases. Despite its simplicity, it is shown in [2] via some computer simulation that this scheme improves significantly the behaviour of the conventional To support this synchronous access among the different mobiles at the base station, a simple procedure based on a delay estimation scheme of low complexity is illustrated in Fig. 2 . The procedure we propose consists of estimating the channel delay of every mobile at the base station, and according to the time reference retained at the base, send the appropriate command to each mobile in order to make them adjust their transmission time to this reference. If this adjustment is done in steps of A seconds, let us note that the synchronism command to be sent to every user would be made up of only one bit.
The synchronism scheme this procedure is based on consists of a channel delay estimator based on the EKF, which is illustrated in Fig. 3 . , and designed for working
Let r(t) be the received signal, c(t) the spreading code assigned to the user of interest and 2, the channel delay to be estimated. The first block of the delay estimator processes the received signal in order to improve the signal-tointerference power ratio, extremely low in CDMA environments. The second block is the EKF, which is responsible for the estimation of the delay introduced by the mobile channel.
11. DESCRIPTION OF THE CANCELLATION SCHEME Fig. 4 shows the interference cancellation scheme proposed for a synchronous DS/CDMA system: cancellation is carried out before combining the different propagation paths at the Rake receiver. it seems to be a good candidate for synchronising the different users at the base station of a synchronous system in Rayleigh multipath environments.
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